Design, synthesis and biological activities of antiangiogenic hypoxic cytotoxin, triazine-N-oxide derivatives.
For cancer therapy, hypoxia represents an important tumor specific target. Therefore we designed and synthesized antiangiogenic hypoxic cytotoxins as 'hypoxia modifiers'. They can be activated bioreductively in hypoxic cells to kill the oxygen-deficient tumor cells selectively and prevent their re-growth. The aromatic heterocycle di-N-oxides, tirapazamine (TPZ), TX-1102, and TX-402 inhibited growth of EMT6/KU cells, SAS/neo cells, and SAS/Trp248 cells (mutant p53 gene transformant) under hypoxic condition. They also induced apoptosis selectively at a dose of 10 microM each under hypoxic condition for 5 h. Their hypoxic cytotoxicities and apoptosis inducing activities were p53-independent because the activities in SAS/neo cells were almost similar to that in SAS/Trp248 cells. In angiogenesis inhibition assay using chick embryo chorioallantoic membrane (CAM), TPZ, TX-1102, TX-402 and TX-1033 showed 40, 25, 60 and 60% inhibition of angiogenesis each at a dose of 10 microg/CAM. On the other hand, the nitrosopyrimidine, TX-1041 had neither antiangiogenic activity nor cytotoxicity. Therefore the di-N-oxide group is thought to be required for the biological activities. TX-1102 was a potent antiangiogenic hypoxic cytotoxin inducing apoptosis p53-independently.